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Abstract: In addition to the heat treatment process, the rolling process is also an important factor affecting the stability and
interface bonding strength of cast-rolled Ti/Al composite plates. In this paper, different Ti/Al composite plates were
obtained by changing the rolling temperature and deformation during the process of casting and rolling. The microstructure
and interface bonding properties of the composite plates were characterized and tested by means of SEM, EBSD, XRD, etc.
The results show that when rolling at different temperatures with 50% deformation, the composite plate warps to different
degrees. Under high-magnification scanning electron microscopy, a serrated interface is observed at a rolling temperature of
470 ‘C, while a wavy interface is observed at 500 and 530 ‘C. Moreover, increasing the rolling temperature enhances the
bonding strength of the composite plate. When the deformation is less than 50%, the average bonding strength of the
composite plate increases with increasing deformation during the rolling process at a constant temperature. When the
deformation amount is 75%, the titanium layer is too thin, and the change is uneven, resulting in the fracture of the
titanium layer and the failure of the composite plate. In summary, when the temperature is 500 C and the rolling
deformation is 50%, the average bonding strength of the composite plate is the greatest.
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Tab.1 Chemical composition of the AA7005 aluminium alloy and TA2 titanium strip

(mass fraction/%)

Element Zn Mg Mn Si Zr Sc Al

AA7005 4.5 1.6 0.5 0.2 0.15 0.15 Bal.

Element C N H O Else single Else total Ti
TA2 <0.1 <0.05 <0.015 <0.30 <025 <0.10 <0.40 Bal.
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Fig.3 Composite plates rolled at different temperatures: (a) side view; (b) front view; (c) rear view
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Fig.4 SEM images of the Ti/Al composite interface after rolling at different temperatures: (a) 470 C; (b) 500 C; (c) 530 'C
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Fig.5 SEM images and EDS line scanning results of the Ti/Al composite interface after rolling at different temperatures:
(ar~a;) 470 C; (by~b,) 500 C; (c,~¢c,) 530 C
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Fig.6 EBSD image after rolling with 50% deformation at 500 C
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Fig.7 Peeling strength of the composite plate after rolling at different temperatures: (a) stripping curve; (b) average peel strength
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Fig.8 Composite plates rolled with different pressures: (a) front view; (b) side view
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Fig.9 SEM images of the composite plate interface after hot rolling at 500 ‘C with a 25% reduction: (a) the morphology of the
interface; (b) a partial magnification of the yellow box in (a) and the spectral line scanning results along the yellow line
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Fig.10 SEM images of the composite plate interface after hot rolling at 500 ‘C with a 75% reduction: (a) the morphology of the
interface; (b) a partial magnification of the yellow box in (a) and the spectral line scanning results along the yellow line
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Fig.11 EBSD images of the aluminium alloy after rolling at 500 ‘C under different deformation conditions: (a) 25% deformation;
(b) 75% deformation
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Fig.13 Vickers hardness at the Ti/Al composite interface after
rolling with different reductions
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Fig.14 Stress-strain curves of specimens after rolling with
different reductions
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Fig.15 Tensile specimen after rolling with a 50% reduction: (a) macroscopic morphology of the tensile specimen; (b) metallographic

photograph of the fracture; (c) OM image showing the boundary between titanium and aluminium, the beginning of fracture and the
spreading zone
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Tab.2 Results of the Erichsen cupping test

Number Average cup depth/mm Standard deviation
a 9.97 0.15
b 9.67 0.91
c 7.62 0.27
d 8.80 0.10

IR AT 0N U WL A i R RE LE AL AR A A 55
XS LR A B AR R A G

3 WSS
31 BT ZXHETVAIE &R E WA RN
SRR
WELA ANz — Bt R A P A
BB G4 AP BLLE & R R — i

& 16 ANIF I8 i 5L 5 TUAL 52 G A hL HaR: 1 51 b SO R 21 (a) 25%; (b) 50%
Fig.16 Microstructure at the interface of the tensile sample of the Ti/Al composite plates after rolling with different reduction ratios:
(a) 25%; (b) 50%
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Fig.17 Specimens after the Erichsen cupping test: (a,~b,) cast-rolled state; (¢,~d,) 500 C, 50% deformation
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